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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to information processing device and method for inputting information by holding 
and rotating the overall device with a hand. 

[0002] In a portable information equipment such as an electronic pocket notebook, a pocket telephone, a pocket 
beeper or the like, a button, a pen, a touch panel or the like has been conventionally used as information input means. 
For example, in the electronic pocket notebook, the body of the equipment is held by a hand while a pen is held by the 
10 other hand, and a touch panel which is provided to the equipment body is operated with the pen to input prescribed 
information. 

[0003] Further, in the pocket telephone, numeral keys for inputting a telephone number and functional buttons cor- 
responding to the respective functions are provided to perform prescribed operations. In the pocket beeper or the like, 
an indispensable minimum number of functional buttons corresponding to the respective functions are provided, and 

f5 these buttons are operated. 

[0004] However, in the case of a portable information equipment such as a electronic pocket notebook for inputting 
information by using a pen and a touch panel, the equipment body provided with the touch panel must be held by one 
hand while the pen is held by the other hand, and thus both the hands must be used for the operation. Therefore, it 
has a problem that the operability thereof is bad in some cases. For example, it is difficult to operate the portable 

20 equipment while a baggage is held by one hand. 

[0005] The pocket telephone, etc. have a problem that the numeral keys for inputting a telephone number occupies 
a large space, and thus it obstructs a compact design. 

[0006] An information processing device in which all features of the precharacterizing part of claim 1 are disclosed, 
is described in JP 07 064 754 A. Further, there is known from "PERSONAL COMPUTER WITH INTERGATED GLOBAL 
25 POSITIONIHG SYSTEM" IBM TECHNICAL DISCLOSURE BULLETIN, vol. 37, no. 2B, 1 February 1 994, page 31 3/31 4 
XP000433860 a portable personal computer integrated with GPS to provide the location of the user, together with local 
maps and other data which may be generated using software stored in the computer. 

SUMMARY OF THE INVENTION 

30 

[0007] The present invention has been implemented in view of such a situation, and has an object to provide an 
information processing device which can reduce the number of operation buttons and can be readily handled even by 
one hand. 

[0008] This object is achieved by a information processing device and a information processing method according 
35 to the enclosed independent claims. Advantageous features of the present invention are defined in the corresponding 
subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
40 [0009] 

Fig. 1 is a diagram showing the outlook of a portable type information processing device to which an input device 
of the present invention is applied; 

Fig. 2 is a block diagram showing the internal construction of the portable type information processing device 
45 shown in Fig, 1 ; 

Fig. 3 is a diagram showing a procedure for displaying a ring-shaped menu and selecting a menu item; 

Fig. 4 is a flowchart showing the procedure for selecting a menu item of a ring-shaped menu of Fig. 3; 

Fig. 5 is a diagram showing a menu frame in which a cursor is fixed and a ring-shaped menu is moved; 

Fig. 6 is a diagram showing a menu frame which is displayed in an electronic notebook; 
so Fig. 7 is a diagram showing a state in which a ring-shaped menu is displayed and a menu item is selected; 

Fig. 8 is a diagram showing a movement on a virtual map and display of any portion on a map on a screen; 

Fig. 9 is a diagram showing the state that a virtual map is viewed obliquely from the sky; 

Fig. 1 0 is a diagram showing a frame which is displayed on the LCD 3 of the PDA 50 in Fig. 9; 

Fig. 11 is a diagram showing the locus of a view point which is viewed from the lateral direction of a virtual map 
55 when the view point is moved from the current position to the moving destination on the virtual map; 

Fig. 12 is a frame display when the map is viewed at a view point P1 in Fig. 11 ; 

Fig. 13 is a frame display when the map is viewed at a view point P2 in Fig. 11 ; 

Fig. 14 is a block diagram showing the general construction of a system for performing bird's eye view display 
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processing; 

Fig. 15 is a diagram showing the concept of the perspective projection conversion; and 
Fig. 16 is a flowchart showing the operation of the system shown in Fig. 14, 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0010] A preferred embodiment according to the present invention will be described with reference to the accompa- 
nying drawings. 

[001 1J Fig, 1 is a diagram showing the outlook of a portable information processing device (PDA: personal digital 
10 assistants) 50 to which the present invention is applied. A triaxial gyro sensor 1 (detection means) 1 detects each 
rotational angle when the whole device is rotated around the X-axis, the Y-axis and the Z-axis. An operation button 2 
(instructing means) is designed to make a predetermined instruction to the device. An LCD 3 (display means) is de- 
signed to display images such as a menu frame, a map, etc. 

[0012] Fig. 2 is a block diagram showing the construction of the inside of the PDA 50 shown in Fig. 1 . The triaxial 
15 gyro sensor 1 comprises vibrational gyros 1 a, 1 b and 1 c which correspond to the respective coordinate axes of the X- 
axis, the Y-axis and the Z-axis. 

[0013] The vibrational gyro has such a characteristic that when a rotational angular velocity is applied to a vibrating 
object, Coriolis force occurs in the direction perpendicular to the vibration direction, and the Coriolis force F is repre- 
sented as follows. 

20 

F = 2mvco 

(m represents mass, v represents velocity and w represents angular velocity) 
25 [001 4] Accordingly, the angular velocity w is proportional to the Coriolis force F, and thus the rotational angular velocity 
can be detected by detecting the Coriolis force F. 

[0015] The vibrational gyro 1a is provided with a driving piezoelectric ceramics 4a and a detecting piezoelectric 
ceramics 4b, and an alternating signal which is an oscillation output of an oscillator 25 is applied to the driving piezo- 
electric ceramics 4a. In this state, when the vibrational gyro 1a is rotated in 6 direction, Coriolis force F is applied to 
30 the detecting piezoelectric ceramics 4b to generate a voltage E. 

[0016] A minute voltage output from the detecting piezoelectric ceramics 4b is amplified by an amplifier 7, and con- 
verted to digital data in an A/D converter 10. 

[001 7] The angular velocity w applied to the vibrational gyro 1 a and the generated voltage E are proportional to each 
other. For example, the vibrational gyro 1 a is arranged so that the voltage E increases when it is rotated clockwisely 

35 around the X-axis while the voltage E decreases when it is rotated counterclockwisely. 

[0018] The vibrational gyros 1 b and 1 c have basically the same effect as the vibrational gyro 1 a. That is, the angular 
velocity around the Y-axis is detected by the vibrational gyro 1b, and the output thereof is amplified in an amplifier 8, 
and then converted to digital data in an A/D converter 11 . Likewise, the angular velocity around the Z-axis is detected 
by the vibrational gyro 1 c, and the output thereof is amplified in an amplifier 9 and then converted to digital data in an 

40 A/D converter 12. 

[0019] The operation button 2 produces a predetermined signal in accordance with an user's operation, and the 
signal is supplied to an input interface 13. A CPU 14 (processing means) is connected through a bus 26 to various 
types of ICs. Not only system programs of the whole device, but also Katakana/Kanji conversion programs for word 
processor functions and a dictionary table therefor, a recognizing program for a hand-write input and a dictionary table 

45 therefor, for example are written in a ROM 15. Data necessary for operations are stored in a RAM 16 at all times. 
[0020] The LCD 3 is designed to perform a predetermined display under the control of a color LCD controller 1 8. A 
pressure-sensitive type transparent tablet 29 detects a predetermined input under the control of a pressure-sensitive 
type transparent tablet controller 17. A back light 30 irradiates light from the back side through the pressure-sensitive 
type transparent tablet to the LCD 3 under the control of a back light controller 1 9. 

so [0021] A PC card interface 20 is provided with a connector 27, and a PCMCIA type GPS card meeting the standards 
of PCMCIA (Personal Computer Memory Card International Association) as a GPS (Global Positioning System) device 
(hereinafter merely abbreviated to "GPS card") 22 (position detection means) is inserted. A CPU 14 transmits and 
received data, programs, etc. to and from the GPS card 22 through the PC card interface 20. Further, the GPS card 
22 is connected to a GPS antenna 23 which receives the electric wave from a GPS satellite and outputs the corre- 

55 sponding signal. The GPS card 22 detects the current position on the basis of the signal received by the GPS antenna 
23, and outputs the position data corresponding to the current position. 

[0022] The PC card interface 21 is provided with a connector 28, and it is connected to the PCMCIA type hard disc 
card (hereinafter merely abbreviated to HDD card) 24 (storage means) as a storage device, for example. Map data, 
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etc. are stored in the HDD card 24. 

[0023] The input interface 1 3 supplies through the bus 26 to the CPU 1 4 a detection signal of the triaxial gyro sensor 
1 which is supplied from the A/D converters 1 0 to 12. Further, it supplies through the bus 26 to the CPU 14 the signal 
corresponding to a predetermined operation which is supplied from the operation button 2. 

5 [0024] Next, the operation when the menu selection is performed by using the PDA 50 thus constructed will be 
described with reference to Figs. 3 and 4. When this operation is performed, the data on the current position are not 
needed, and thus it is unnecessary to insert the GPS card 22 into the connector 27 of the PC card interface 20 in Fig 
2. Further, no map data are needed, and thus it is unnecessary to insert the HDD card 24 into the connector 28. 
[0025] Fig. 3 shows a series of operation frames when the menu selection is performed, and Fig. 4 is a flowchart 

10 showing the operation procedure. First, in step S1 of Fig. 4, the CPU 14 judges whether the operation button 2 is 
pushed down by a user At this time, no display is made on the screen of the PDA 50 as shown in (a) of Fig. 3(a). 
[0026] When the operation button 2 is pushed by the user, a predetermined signal is generated, and supplied through 
the input interface 13 and the bus 26 into the CPU 14, whereby the CPU 14 judges the operation of the button 2, and 
goes to step S2, On the other hand, when the button 2 is not operated by the user, the processing of the step S1 is 

*5 repeated, 

[0027] In step S2 the CPU 14 generates the display data (bit map data) corresponding to a predetermined menu, 
and supplies the display data through the bus 26 to the color LCD controller 18 together with the data corresponding 
to a display position on the screen. Alternatively, the bit map data corresponding to the menu may be beforehand stored 
in the ROM 15, and then read out through the bus 26 and supplied to the color LCD controller 1 8. 

20 [0028] The color LCD controller 18 has a VRAM (video RAM) not shown, and controls the LCD 3 according to the 
data written in the VRAM to display a predetermined image. Accordingly, the display data corresponding to the prede- 
termined menu which is supplied from the CPU 14 are stored in the VRAM of the color LCD controller. The color LCD 
controller 1 8 supplies a control signal to the LCD 3 in accordance with the display data stored in the VRAM to thereby 
display the predetermined menu. 

25 [0029] Next, in step S3, for example, the CPU 14 reads out the display data corresponding to a predetermined cursor 
from the ROM 1 5 and supplies the display data to the color LCD controller 1 8 together with the data corresponding to 
the display position on the screen. The color LCD controller 18 stores into the VRAM the display data corresponding 
to the cursor supplied from the CPU 1 4, and controls the LCD 3 in accordance with the display data stored in the VRAM . 
[0030] As a result, as shown in (b) of Fig. 3, a predetermined menu and a predetermined cursor (in this case, it has 

30 a cross shape) are displayed on the screen of the LCD 3. In this case, the cursor is first displayed on the center of the 
menu. 

[0031] Next, the process goes to step S4, and the CPU 14 judges whether the whole equipment (PDA) 50 is rotated. 
For example, when the user rotates the whole equipment around the X-axis while held by one hand as shown in Fig. 
1 , a predetermined voltage is generated in the detecting piezoelectric ceramics 4b due to the rotation, and it is amplified 
35 jn the amplifier 7 and converted to digital data in the AID converter 10. The digital data are input through the input 
interface 13 and supplied through the bus 26 to the CPU 14, whereby the CPU 14 can recognize the rotation of the 
whole equipment around the X-axis. The same is satisfied for the rotation around the Y-axis and the rotation around 
the Z-axis. 

[0032] In step S4, when it is judged that the whole equipment is rotated, the CPU 14 goes to step S5 to extract the 
40 rotational amount on the X-axis. In step S7, the cursor is moved in upward and down directions and in the right and 
left directions in accordance with the respective rotational amounts of the X-axis and the Y-axis in step S6. 
[0033] That is, in order to move the cursor in the upward and downward directions and the right and left directions 
in accordance with the rotation of the whole equipment, the bit map data corresponding to the cursor and the data 
corresponding to the display position to which the cursor currently displayed on the screen is displaced in the upward 
45 and downward directions and the right and left directions, are supplied to the color LCD controller 1 8, The magnitude 
of the displacement of the display position corresponds to each output voltage of the detecting piezoelectric ceramics 
4b, 5b. The color LCD controller 18 stores the bit map data supplied from the CPU into a predetermined place of the 
VRAM on the basis of the data corresponding to the display position. 

[0034] The color LCD controller 18 controls the LCD 3 in accordance with the bit map data corresponding to the 
so cursor after moved, which are stored in the VRAM. With this operation, when the whole equipment is rotated around 
the X-axis in such a state that the cursor is first located at the center of the screen as shown in (b) of Fig. 3, the cursor 
is moved to an item "Banana" as shown in (c) of Fig. 3, for example. Further, when the whole equipment is rotated 
around the Y-axis in such a state that the cursor is first located at the center of the screen as shown in (b) of Fig, 3, 
the cursor is moved to an item "Apple" as shown in (d) of Fig. 3, for example. 
55 [0035] Next, the CPU 14 goes to step 8. When the cursor is located at any one of the menu items, the CPU 14 
generates the display data corresponding to the menu for which the display of the menu item is emphasized, and 
supplies the display data to the color LCD controller 18, For example, when the cursor is located at the menu item 
"Banana" as shown in (c) of Fig. 3, the CPU 14 generates display data corresponding to the menu for which the menu 
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item "Banana" is displayed while emphasized, and supplies the display data to the color LCD controller 18. 
[0036] With this operation, the color LCD controller 1 8 stores into the VRAM the display data corresponding to the 
menu for which the display of the menu item "Banana" at which the cursor is located is emphasized. In accordance 
with the display data stored in the VRAM, the color LCD controller 18 controls the LCD 3, and displays the frame in 
5 which the menu item "Banana" is emphasis-displayed. 

[0037] For example, when the cursor is located at the menu item "Apple" as shown in (d) of Fig. 3, the display data 
corresponding to the menu for which the menu item "Apple" is emphasis-displayed are generated, and supplied to the 
color LCD controller 18. 

[0038] With this operation, the color LCD controller 18 stores in the VRAM the display data corresponding to the 
10 menu for which the menu item "Apple" at which the cursor is located is emphasis-displayed. In accordance with the 
display data stored in the VRAM, the color LCD controller 1 8 controls the LCD 3 to display the frame in which the menu 
item "Apple" is emphasis-displayed. 

[0039] When the processing in step S8 is finished, the CPU 1 4 returns to step S4 to repeat the processing subsequent 
to the step S4. 

is [0040] When it is judged in step S4 that the whole equipment is not rotated, the CPU 14 goes to step S9 to judge 
whether the operation button 2 is released. If it is judged that the operation button 2 is not released, the CPU returns 
to the step S4 to repeat the processing subsequent to the step S4. On the other hand, when the operation button 2 is 
released in such a state that such a frame as shown in (d) Fig. 4 is displayed, it is judged in step S9 that the operation 
button 2 is released, and the CPU goes to step S10 to fix the selection of the emphasis-displayed menu item. 

20 [0041] With this operation, in step S11 the menu is deleted from the screen, and the CPU returns to the step S1 to 
repeat the processing subsequent to the step S1 . 

[0042] By holding the whole device with one hand and rotating it around the X-axis and the Y-axis as described 
above, a prescribed menu item can be selected. In the foregoing description, there is described the case where the 
rotation around the two axes of the X-axis and the Y-axis. However, it is needless to say that the selection of the menu 

25 item can be performed by rotating the whole device around the three axes of the X-axis, the Y-axis and the Z-axis. 
[0043] Further, in this embodiment, when the device is rotated, the cursor is moved on the menu to select a prescribed 
menu item. However, it may be adopted that the cursor is fixed at a predetermined position, for example, at the center 
as shown in Fig. 5, and the menu is moved within the frame when the device is rotated. With this operation , a prescribed 
menu item can be also selected. 

30 [0044] Fig. 6 shows a display example of the LCD 3 when the present invention is applied to the electronic notebook. 
For example, the electronic notebook is held by one hand, and a ring-shaped menu is displayed by pushing down the 
operation button 2. In this case, the menu items used in the electronic notebook, for example, "schedule", "dictionary", 
"memo", "reminder 1 ', "telephone directory", "TODO (matters to be done)", etc. are displayed, for example, and the 
cursor is displayed at the center of the screen. 

35 [0045] Subsequently, by rotating the whole electronic notebook around the X-axis and the Y-axis while pushing the 
operation button 2, the cursor is moved to a prescribed menu item. Subsequently, when the operation button 2 is 
released while the cursor is located at a desired menu item, the selection of the menu item at which the cursor is 
located is fixed. 

[0046] As described above, the electronic notebook can be operated by one hand to select the menu item. Further, 
40 jn place of the above menu, a menu containing numerals, alphabets, Hiragana or Katakana or the like as menu items 
may be displayed, and a telephone number, a sentence, or the like may be input by selecting a desired numeral or 
character with the cursor. 

[0047] Fig. 7 shows an example of a drum-shaped menu. Menu items are displayed as if they are arranged on a 
drum, and a rectangular cursor is displayed on a predetermined position. First, a user pushes the operation button 2, 
45 and then rotates the device around the X-axis, whereby the drum is rotated. When a desired menu is moved to the 
inside of the cursor, the operation button 2 is released. As described above, a desired menu item of the drum-shaped 
menu can be selected and fixe. 

[0048] Next, the case where a digital map is displayed by using the PDA 50 thus constructed will be described with 
reference to Figs. 8 to 13. When this display is carried out, data on the current position are needed, and thus the GPS 
so card 22 is inserted into the connector 27 of the PC card interface 20 in Fig. 2, whereby the current position can be 
calculated on the basis of the electric wave from the GPS satellite which' is received by the GPS antenna 23. Further, 
the HDD card 24 is inserted into the connector 28 to allow map data to be read out. 

[0049] Fig. 8 is a conceptual diagram showing that a prescribed area such as a virtual map, a drawing or the like is 
displayed on the screen by applying a rotational operation on the PDA 50. In the PDA 50, the map data are stored in 
55 the HDD card 24, and the CPU 14 reads out the map data through the PC card interface 21 from the HDD card 24. 
The read-out map data is subjected to coordinate conversion processing to perform a bird's eye view map display 
which will be described later with reference to Figs. 14 to 1 6, thereby generating the bit map data corresponding to the 
map data which have been subjected to the coordinate conversion processing, and then the bit map data are supplied 



5 



EP 0 825 514 B1 



to the color LCD controller 1 8. 

[0050] The color LCD controller 1 8 stores the bit map data supplied from the CPU 1 4 into the VRAM. The color LCD 
controller 1 8 controls the LCD 3 on the basis of the bit map data stored in the VRAM, and displays the map corresponding 
to the bit map data. As described above, the area corresponding to the current position in a prescribed map can be 
5 displayed. In this case, the map data corresponding to the current position which is supplied from the GPS card 22 are 
read out from the HDD card 24, and displayed by the LCD 31 . 

[0051] For example, when the user pushes the operation button 2 and the PDA 50 is rotated around the horizontal 
axis (X-axis) to the screen while the map of the current position is displayed on the screen of the PDA 50, a prescribed 
voltage is generated in the detecting piezoelectric ceramics 4b, The voltage is amplified by the amplifier 7, and con- 
10 verted to digital data in the A/D converter 1 0. Thereafter, the digital data are supplied through the bus 26 into the CPU 
14, whereby the CPU 1 4 recognizes that the PDA 50 is rotated around the X-axis. 

[0052] Subsequently, bit map data corresponding to map data which are displaced upwardly or downwardly from a 
portion currently-displayed on the screen of the LCD 3 are generated on the basis of the map data read out from the 
HDD card 24 so that the map displayed on the LCD 3 is moved upwardly or downwardly, and then supplied to the color 
15 LCD controller 18. 

[0053] The color LCD controller 18 temporarily stores into the VRAM the bit map data supplied from the CPU 14. 
Subsequently, it controls the LCD 3 in accordance with the bit map data stored in the VRAM to display the corresponding 
map, whereby the map displayed on the screen of the LCD 3 of the PDA 50 is moved upwardly and downwardly in 
accordance with the rotational operation by the user. The movement amount corresponds to the rotational angle of the 
20 PDA 50. 

[0054] Further, when the PDA 50 is rotated around the axis (Y-axis) perpendicular to the screen while the operation 
button 2 is pushed, a voltage is generated by the detecting piezoelectric ceramics 5b at this time, and thus the CPU 
14 recognizes that the rotational operation around the Y-axis is performed. 

[0055] Subsequently, on the basis of the map data read out from the HDD card 24, the CPU 14 generates the bit 
25 map data corresponding to the map data wh ich is displaced in the left or right direction from a portion currently-displayed 
on the LCD 3 so that the map displayed on the LCD 3 is moved in the left direction or the right direction, and supplies 
the data to the color LCD controller 1 8. 

[0056] The color LCD controller 18 temporarily stores the bit map data supplied from the CPU 14 into the VRAM. 
Subsequently, in accordance with the bit map data stored in the VRAM, the color LCD controller 18 controls the LCD 
30 3 to display the corresponding map. Accordingly, the map displayed on the screen of the LCD 3 of the PDA 50 is moved 
in the right and left direction in accordance with the rotating operation of the user. The movement amount corresponds 
to the rotational angle of the PDA 50. 

[0057] Further, by combining the above rotating operation, any portion of the map can be displayed on the screen 
of the LCD 3. When the operation button 2 is released (cancel) in a state that a predetermined area of the map is 
35 displayed as described above, the map of the area which is current displayed is fixed, and the map of the portion is 
displayed on the screen continuously subsequently. The rotating operation around the X-axis and the rotating operation 
around the Y-axis can be performed at the same time. 

[0058] Fig. 9 shows a state that the PDA 50 is located in a slant position to a virtual map. When viewing the virtual 
map which is located at the back surface of the screen of the LCD 3 from the direction (2-axis direction) perpendicular 
40 to the screen of the LCD 3 of the PDA 50, an area A on the map can be observed. Therefore, a map as shown in Fig. 
10 is displayed on the LCD 3 of the PDA 50. Accordingly, such an image as if the map is actually broadened and it is 
viewed from various angles can be displayed on the screen. 

[0059] Further, an index M which represents a next moving destination M can be displayed as shown in Figs. 9 and 
1 0. Accordingly, the user can recognizes the place on the map to which the user moves, and thus the operation when 

45 the user moves to a desired portion on the map can be facilitated. Further, even when the moving destination is far 
away, the current display area and the moving destination can be displayed on the screen at the same time, so that 
the relationship between the moving destination and the current position can be easily recognized. 
[0060] Fig. 1 1 is a diagram showing the locus of the PDA 50 moving on the virtual map, which is viewed from the 
lateral direction of the surface of the map. First, the map is viewed from the top at a view point P1 , and a map as shown 

so jn Fig. 1 2 is displayed on the screen of the LCD 3. Subsequently, the operation button 2 of the PDA 50 is pushed, and 
the PDA 50 is rotated around a predetermined axis, whereby the view point is automatically moved from the view point 
P1 to a view point P2 which is located at the upper side of the view point P1, and the map can be viewed from an 
obliquely upper side. 

[0061] At this time, the whole or part of the area on the map which is viewed at the view point P1 can be located 
55 within the screen of the PDA 50. Accordingly, the positional relationship between the current position and the moving 
destination can be easily grasped, and a desired moving destination can be quickly found out. 
[0062] At the view point P2, such a bird's eye view as obtained by viewing the virtual map from the obliquely upper 
side is displayed on the screen of the LCD 3 of the PDA 50 as shown in Fig. 13, and the index M of the moving 
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destination is displayed. When the operation button 2 is released at the time when the index M is coincident with a 
desired moving destination, the view point is moved from the view point P2 through the view point P3 to the view point 
P4. The image obtained by viewing the map from the top at the view point P4 is displayed on the LCD 3 of the PDA 50. 
[0063] As described above, the user can easily display a desired place on the map by operating the PDA 50 with 
one hand. 

[0064] Next, a bird's eye view display method will be described with reference to Figs. 14 to 16. This is the method 
for displaying a map as if it is viewed from the sky, and it has been recently used for a navigation device, etc. to display 
the detailed condition of roads around a display fiducial point at which the vehicle is located, and also display the 
condition of far roads. 

[0065] Fig. 1 4 shows the construction of a general system which implements the bird's eye view display. The system 
comprises a current position input portion 41 for inputting the current position P 0 (Xp, Y p) Zp), a view-point converting 
key input portion 42 for changing the current position, a bird's eye view display calculation portion 43 which comprises 
a view-point position/line-of-sight direction determining portion 44 for determining the view-point position/line-of-sight 
direction on the basis of information from the current position input portion 41, a graphic data coordinate converting 
portion 45 for converting the coordinate of graphic data on the basis of the information from the view-point position/ 
line-of-sight direction determining portion 44 and the map information, and an image data output portion 46 for outputting 
image data on the basis of the information from the graphic data coordinate converting portion 45, a map data storage 
portion 47 for storing each type map information and outputting the stored map information to the graphic data coor- 
dinate converting portion 45, and an image display portion 48 for displaying the image corresponding to the image 
information output from the image data output portion 46. 

[0066] This system can be implemented by mounting the GPS card 22 in the PDA 50 shown in Fig. 2. That is, the 
current position input portion 41 corresponds to the GPS card 22, the GPS antenna 23, and the view-point converting 
key input portion 42 corresponds to the triaxial gyro sensor 1 . The view-point position/line-in-sight direction determining 
portion 44 and the graphic data coordinate conversion portion 45 which constitute the bird's eye view display calculation 
portion 43 correspond to the CPU 14, and the image data output portion 46 corresponds to the color LCD controller 
18. The map data storage portion 47 corresponds to the HDD card 24, and the image display portion 48 corresponds 
to the LCD 3. 

[0067] As shown in Fig. 15, a map ABCD area which is represented with respect to the XY plane of the XYZ plane 
is downwardly viewed from a view point E(X 0 , Y 0 , Zq) to a reference point B (X b , X^ 2^) by an angle of depression 9 
to obtain a picture, and then the picture is projected onto a view plane G disposed vertically to the line-of-sight direction. 
A perspective projection view is obtained by displaying the above projected picture as a bird's eye view on the screen. 
[0068] In this case, it is assumed that the line-of-sight from the view point E has rotational direction information angle 
a to the XY plane. The distance between the view point E and the view plane G is represented by V d . On the perspec- 
tively-projected display image, a longitudinal line on the center line is set as a reference line, and a point Q which is 
fixed on the reference line is referred to as a fiducial point of the perspective projection. The fiducial point Q is located 
on a line connecting the view point E which is assumed as locating on the XY plane and the reference point B (the 
center on the screen) of the perspective projection, and it is displayed at the distance D c from the lower side of the 
display frame toward the reference point B. 

[0069] Fig. 16 is a flowchart showing the processing operation of the system shown in Fig. 14. This processing is 
implemented by the calculation of a general computer, and has a method of setting the current position P 0 as the view- 
point position E, and a method of setting the current position P 0 as the reference point Q of the perspective projection. 
In this case, there will be described the case where the current position P 0 is set as the fiducial point Q, and the fiducial 
point Q is coincident with the reference point B. 

[0070] First, by the view-point converting key input portion 42 and the current position input portion 41 , in step S1 
the current position P 0 is set as the fiducial point and the reference point B, and in step S22 the angle of depression 
of line-of-sight, the height of the view point and the travel direction are set to 6, h and a respectively. 
[0071] Subsequently, the CPU 14 goes to step S23, and the view-point position is calculated from the following 
equation by the view-point position/line-of-sight direction determining portion 44. In this case, the view-point E can be 
determined on the basis of the information of the reference point B as follows. That is, assuming that the coordinate 
of the reference point B is set to (x, y, 0), the view point E (Xq, Y 0 and Zq) can be represented as follows. 

X 0 x-h xcosa(t)/tanG 



Y 0 = y-hxsinot(t)/tane 
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Z 0 = h 

[0072] Subsequently, in step S24, the perspective projection is performed on the map data on the basis of the cal- 
culated view point by the graphic data coordinate converting portion 45. In this case, the relational expression of the 
coordinate conversion of the point M (M x , M y , M z ) on the XY plane onto the view plane G (S x , Sy) is represented as 
follows. In the case of a plan map, M z is equal to zero. 

[Equation 1] 

[0073] When 
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[0074] Subsequently, in step S25, the image data output portion 46 supplies each data (Sxi, Syi) after the coordinate 
conversion to the image display portion 48, the image display portion 48 displays the image corresponding to the data 
supplied from the image data output portion 46, and the processing is ended, whereby the map data which are repre- 
ss sented with respect to the XY plane are perspective^ projected onto the view plane G, and the bird's eye view is 
displayed. 

[0075] In the above-described embodiment, a button for virtually advancing or moving backward may be separately 
provided, whereby a map can be viewed from any height. 

[0076] In the above-described embodiment, the PCMCIA type HDD card is used as the storage device for storing 
40 information. However, a semiconductor memory or other storage devices may be used. 

[0077] Further, the cursor and the menu may be moved by using an angle sensor for detecting the rotational angle 
only around the X-axis or the rotational angles around the X-axis and the Y-axis. 

[0078] According to the information processing device as claimed in claim 1 and the information processing method 
as claimed in claim 11, the displacement of the attitude of the housing due to the rotation of the whole housing is 

45 detected, selection information corresponding to the detected displacement is displayed in accordance with the oper- 
ation by the instructing means, and when desired information is selected from the selection information which is indi- 
cated by the operation of the indicating means, the processing which is associated with the selected selection infor- 
mation is performed. Therefore, the information can be input by the rotational operation of the whole housing, so that 
the information can be input by one hand and the number of buttons can be reduced. Accordingly, the operability of 

so the portable type equipment can be enhanced, and the equipment can be miniaturized. 

Claims 

55 1. An information processing device comprising: 

display means (3) which is provided in a portable-size housing and adapted to display information; 
detection means (1) which is provided in said housing and adapted to detect the displacement of the attitude 
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of said housing due to rotation of the whole housing; 

instructing means (2) which is provided, and operated when display of selection information on said display 
means (3) is instructed and when desired information is selected from the displayed selection information; and 
processing means (14) which is provided in said housing, and adapted to displaying on said display means 
5 (3) the selection information corresponding to the displacement detected by said detection means (1) in ac- 

cordance with the operation of said instructing means (2), and performing the processing relating to the se- 
lection information which is selected from the selection information displayed on said display means (3) by 
said instructing means (2) 

10 characterized In that 

said detection means (1) detects each of the rotational angles in two axial directions which are perpendicular to 
each other. 

2. The information processing device as claimed in claim 1 , wherein the selection information is a menu, and when 
is the display of the menu on said display means (3) is instructed by said instructing means (2), said processing 

means (14) moves the menu displayed on said display means (3) on the basis of the displacement detected by 
said detection means (1). 

3. The information processing device as claimed in claim 2, wherein when the selection of a desired item is selected 
20 from the menu displayed on said display means (3) by said instructing means (2), said processing means (14) 

performs the processing relating to the selected item. 

4. The information processing device as claimed in claim 1 , wherein the selection information is a plan view, and the 
display of the plan view on said display means (3) is instructed by said instructing means (2), said processing 

25 means (14) moves the plan view displayed on said display means (3) on the basis of the displacement detected 

by said detection means (1). 

5. The information processing device as claimed in claim 4, wherein when the selection of a desired area from the 
plan view displayed on said display means (3) is instructed by said instructing means (2) said processing means 

30 (14) performs the processing relating to the selected area. 

6. The information processing device as claimed in claim 4 or 5, further including position detection means (22, 23) 
for detecting the current position on the plan view. 

35 7. The information processing device as claimed in claim 6, wherein said position detection means (22, 23) detects 
the current position by using GPS (Global Positioning System). 

8. The information processing device as claimed in anyone of claims 1 to 7, wherein said housing is designed in such 
a size as to be portable by one hand. 

40 

9. The information processing device as claimed in anyone of claims 1 to 8, wherein said detection means (1 ) detects 
each of the rotational angles in three axial directions which are perpendicular to one another. 

1 0. An information processing method for use in an information processing device comprising a portable-sized housing, 
45 and display means (3) for displaying information, detection means (1 ) for detecting the displacement of the attitude 

of said housing due to rotation of the whole housing and instructing means (2) for performing predetermined in- 
structions which are provided in the housing, comprising the steps of: 

displaying on said display means (3) the selection information corresponding to the displacement detected by 
50 said detection means (1); and 

when desired information is selected from the selection information displayed on said display means (3) by 
the operation of said instructing means (2), performing the processing relating to the selected selection infor- 
mation 

55 characterized in that 

said detection means (1) detects each of the rotational angles in two axial directions which are perpendicular to 
each other. 
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PatentansprUche 

1. Infomnationsverarbeitungs-vorrichtung, die umfasst: 

ein Anzeigemittel (3), das in einem Gehause einer derartigen GroGe, dass es tragbar ist, vorgesehen ist und 
dazu bestimmt ist, Information anzuzeigen, 

ein Erfassungsmittel (1), das in dem Gehause vorgesehen ist und dazu bestimmt ist, eine Veranderung der 
Lage des Gehauses infolge einer Drehung des ganzen Gehauses zu erfassen, 

ein Befehlsgabemittel (2), das vorgesehen ist und betatigt wird, wenn die Anzeige von Auswahl-lnformation 
auf dem Bildschirm der Anzeigemittel (3) befohlen wird und wenn gewunschte Information aus der angezeigten 
Auswahl-lnformation ausgewahlt wird, und 

ein Verarbeitungsmittel (14), das in dem Gehause vorgesehen ist und dazu bestimmt ist, auf dem Bildschirm 
des Anzeigemittels (3) die Auswahl-lnformation, die der durch das Erfassungsmittel (1) erfassten Lageveran- 
derung entspricht, in Obereinstimmung mit der Betatigung des Befehlsgabemittels (2) anzuzeigen und eine 
Verarbeitung bezuglich der Auswahl-lnformation durchzufuhren, die aus der auf dem Bildschirm des Anzei- 
gemittels (3) angezeigten Auswahl-lnformation durch das Befehlsgabemittel (2) ausgewahlt ist, 

dadurch gekennzeichnet, dass 

das Erfassungsmittel (1) jeden der Drehungswinkel in zwei zueinandersenkrechten axialen Richtungen er- 

fasst. 

2. Informationsverarbeitungs-Vorrichtung nach Anspruch 1, wobei die Auswahl-lnformation ein Menu ist und das 
Verarbeitungsmittel (14), wenn die Anzeige des Menus auf dem Bildschirm des Anzeigemittels (3) durch das Be- 
fehlsgabemittel (2) befohlen ist, das auf dem Bildschirm des Anzeigemittels (3) angezeigte Menu auf der Grundlage 
der durch das Erfassungsmittel (1) erfassten Lageveranderung bewegt. 

3. Informationsverarbeitungs-vorrichtung nach Anspruch 2, wobet das Verarbeitungsmittel (14), wenn die Auswahl 
eines gewiinschten Items, das durch das Befehlsgabemittel (2) aus dem auf dem Bildschirm des Anzeigemittels 
(3) angezeigten Menu ausgewahlt wird, erfolgt ist, eine Verarbeitung bezuglich des ausgewahlten items durchfuhrt. 

4. Informationsverarbeitungs-vorrichtung nach Anspruch 1, wobei die Auswahl- 1 nformation eine Draufsicht ist und 
das Verarbeitungsmittel (14), wenn die Anzeige der Draufsicht auf dem Bildschirm des Anzeigemittels (3) durch 
das Befehlsgabemittel (2) befohlen ist, die auf dem Bildschirm des Anzeigemittel (3) angezeigte Draufsicht auf 
der Grundlage der durch das Erfassungsmittel (1) erfassten Lageveranderung bewegt. 

5. Informationsverarbeitungs-Vorrichtung nach Anspruch 4, wobei das Verarbeitungsmittel (14), wenn die Auswahl 
eines gewiinschten Bereichs aus der auf dem Bildschirm des Anzeigemittels (3) angezeigten Draufsicht durch das 
Befehlsgabemittel (2) befohlen ist, eine Verarbeitung bezuglich des ausgewahlten Bereichs durchfuhrt. 

6. Informationsverarbeitungs-vorrichtung nach Anspruch 4 oder 5, die ferner ein Positions-Erfassungsmittel (22, 23) 
zum Erfassen der gegenwartigen Position in der Draufsicht enthalt. 

7. Informationsverarbeitungs-vorrichtung nach Anspruch 6, wobei das Positions-Erfassungsmittel (22, 23) die ge- 
genwartige Position unter Benutzung des GPS (Global Positioning System) erfasst. 

8. Informationsverarbeitungs-vorrichtung nach einem der Anspruche 1 bis 7, wobei das Gehause in einer derartigen 
GroBe konstruiert ist, dass es mit einer Hand tragbar ist. 

9. Informationsverarbeitungs-vorrichtung nach einem der Anspruche 1 bis 8, wobei das Erfassungsmittel (1) jeden 
der Drehungswinkel in drei zueinander senkrechten Richtungen erfasst. 

10. Informationsverarbeitungs-Verfahren zur Benutzung in einer Informationsverarbeitungs-Vorrichtung, die ein Ge- 
hause einer derartigen GroBe, dass es tragbar ist, ein Anzeigemittel (3) zum Anzeigen von Information, ein Erfas- 
sungsmittel (1) zum Erfassen einer Veranderung der Lage des Gehauses infolge einer Drehung des ganzen Ge- 
hauses und ein Befehlsgabemittel (2) zum Durchfuhren vorbestimmter Befehlsgaben umfasst, wobei diese Mittel 
in dem Gehause vorgesehen sind, welches Verfahren Schritte umfasst zum 

Anzeigen von Auswahl-lnformation, die der durch das Erfassungsmittel (1) erfassten Lageveranderung ent- 
spricht, auf dem Bildschirm des Anzeigemittels (3) und 
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wenn gewiinschte Information aus der auf dem Bildschirm des Anzeigemittels (3) angezeigten Auswahl- 
Information durch Betatigung des Befehlsgabemittels (2) ausgewahtt ist, Durchfuhren einer Verarbeitung bezuglich 
der ausgew&hlten Auswah I- Information, 

dadurch gekennzelchnet, dass 

das Erfassungsmittel jeden der Drehungswinkel in zwei zueinandersenkrechten axialen Richtungen erfasst. 



Revendications 

1 . Dispositif de traitement d'inf ormations comprenant : 

un moyen d'affichage (3) qui est place dans un boftier de taille portable et adapte pour afficher des 
informations ; 

un moyen de detection (1 ) qui est foumi dans ledit boTtier et adapte pour detecter le deplacement de I'attitude 
dudit boTtier en raison d'une rotation du boTtier entier ; 

un moyen destruction (2) qui est fourni, et impl6mente lorsqu'un affichage d'informations de selection sur 
ledit moyen d'affichage (3) est commands et lorsque des informations souhait6es sont s6lectionnees a partir 
des informations de selection affichSes ; et 

un moyen de traitement (1 4) qui est foumi dans ledit boTtier, et adapte pour afficher sur ledit moyen d'affichage 
(3) des informations de selection correspondent au deplacement detects par ledit moyen de detection (1) 
selon lefonctionnement dudit moyen destruction (2), et pour realiserle traitement concernant les informations 
de selection qui sont selectionnees a partir des informations de selection affichees sur ledit moyen d'affichage 
(3) par ledit moyen destruction (2) 

caracterise en ce que 

ledit moyen de detection (1) dStecte chacun des angles de rotation dans deux directions axiales qui sont 
perpendiculaires I'une a I'autre. 

2. Dispositif de traitement d'informations selon la revendication 1 , dans lequel les informations de selection sont un 
menu, et lorsque I'affichage du menu sur ledit moyen d'affichage (3) est commande par ledit moyen destruction 
(2), ledit moyen de traitement (14) deplace le menu affiche sur ledit moyen d'affichage (3) sur la base du depla- 
cement detecte par ledit moyen de detection (1). 

3. Dispositif de traitement d'informations selon la revendication 2, dans lequel lorsque la selection d'un el6ment sou- 
hait6 est selectionnee a partir du menu affiche sur ledit moyen d'affichage (3), par ledit moyen destruction (2), 
ledit moyen de traitement (14) realise le traitement concernant I'element selectionne\ 

4. Dispositif de traitement d'informations selon la revendication 1 , dans lequel les informations de selection sont une 
vue en plan, et I'affichage de la vue en plan sur ledit moyen d'affichage (3) est commande par ledit moyen des- 
truction (2), ledit moyen de traitement (14) dSplace la vue en plan affichee sur ledit moyen d'affichage (3) sur la 
base du deplacement detecte par ledit moyen de detection (1). 

5. Dispositif de traitement d'informations selon la revendication 4, dans lequel lorsque la selection d'une zone sou- 
haitee a partir de la vue en plan affiche sur ledit moyen d'affichage (3) est commandee par ledit moyen destruction 
(2) ledit moyen de traitement (14) realise le traitement concernant la zone selectionnee. 

6. Dispositif de traitement d'informations selon la revendication 4 ou 5, comprenant en outre un moyen de detection 
de position (22, 23) pour dStecter la position actuelle sur la vue en plan. 

7. Dispositif de traitement deformations selon la revendication 6, dans lequel ledit moyen de detection de position 
(22, 23) detecte la position actuelle en utilisant un GPS (Global Positioning System). 

8. Dispositif de traitement d'informations selon I'une quelconque des revendications 1 a 7, dans lequel ledit boTtier 
est concu d'une dimension de telle sorte qu'il est portable d'une main. 

9. Dispositif de traitement d'informations selon I'une quelconque des revendications 1 a 8, dans lequel ledit moyen 
de detection (1) detecte chacun des angles de rotation dans trois directions axiales qui sont perpendiculaires les 
unes aux autres. 
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1 0. Procede de traitement d'informations destine a dtre utilise dans un dispositif de traitement d'informations compre- 
nant un boTtier de taille portable, et un moyen d'affichage (3) pour afficherdes informations, un moyen de detection 
(1) pour detecter le deplacement de I'attitude dudit boTtier en raison d'une rotation du boTtier entier et un moyen 
^instruction (2) pour realiser des instructions pred6terminees qui sont foumies dans le boTtier, comprenant les 
etapes de : 

affichage sur ledit moyen d'affichage (3) des informations de selection correspondant au deplacement detecte 
par ledit moyen de detection (1 ) ; et 

lorsque des informations souhaitees sont selectionnees a partir des informations de selection affichees sur 
ledit moyen d'affichage (3) par le fonctionnement dudit moyen ^instruction (2), realisation du traitement con- 
cernant les informations de selection selectionnees 



caracterise en ce que 

ledit moyen de detection (1) detecte chacun des angles de rotation dans deux directions axiales qui sont 
perpendiculaires Tune de I'autre. 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 8 



DRAWING, MAP 




50 



MOVE DISPLAY 
AREA BY 
ROTATIONAL 
OPERATION 



18 



EP0 825 514B1 



FIG. 9 
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FIG. 12 
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FIG. 16 
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